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(57) Bifidobacterium lactis BL-99 and an application
thereof in inhibiting intestinal inflammation. Provided is
Bifidobacterium lactis BL-99, with the accession number
being CGMCC No. 15650. The strain has the effect of

inhibiting intestinal inflammation, can reduce inflamma-
tory factor IL-6 and/or TNF- α , promote anti-inflamma-
tory factor IL-10, and reduce colitis tissue damage.
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Description

Technical Field

[0001] The present invention relates to the technical field of microbiology, and in particular to a new use of Bifidobac-
terium lactis BL-99 with deposit number CGMCC 15650 in suppression of intestinal inflammation.

Background Art

[0002] With the impacts of environmental factors, diet, and lifestyle habits on the microenvironment of intestinal flora,
the incidence of enteritis is also increasing year by year, and enteritis has become one of the major diseases affecting
human health worldwide. A large number of studies have shown that oxidative damage to intestinal cells results in
mucosal damage, infection of intestinal epithelial cells, and release of toxins and other harmful substances, causing
damage and death of intestinal epithelial cells, increased permeability of intestinal epithelium, and pathogenic bacteria
crossing the damaged intestinal mucosal barrier, which triggers a series of immune responses, resulting in production
of a large number of cytokines by macrophages, over-stimulation of T cells, production of pro-inflammatory factors, and
inflammation of epithelial cells.
[0003] Traditional treatments of enteritis can be categorized into modern medical treatment and Chinese herbal treat-
ment. With the development of science and technology, regulating the balance of intestinal flora through external sup-
plementation of probiotics has also become an important method to reduce intestinal inflammation. As an endogenous
immune defense barrier in the intestinal tract, probiotics are able to antagonize pathogenic bacteria, safe, controllable,
and effective, and have few side effects, making them an ideal treatment for enteritis. The mechanism of probiotic
treatment of enteritis is not well elucidated yet, but is generally attributed to the fact that probiotics can inhibit colonization
of pathogenic bacteria through competition for nutrients and co-receptors, or directly inhibit pathogenic bacteria by
production of bacteriocins, or isolate pathogenic bacteria and their toxins by production of antitoxin proteases. Probiotics
adjust imbalanced immune responses and suppress host mucosal damage by maintaining normal intestinal flora,
strengthening the mucosal barrier effect, and inhibiting exposure of the immune system to inflammatory signals. In
addition, the World Gastrointestinal Organization (WGO) Global Guidelines indicates the use of probiotic preparations
as a medicament for inflammatory bowel diseases.

Summary of the Invention

[0004] An objective of the present invention is to provide a new use of Bifidobacterium lactis BL-99.
[0005] The present invention provides a Bifidobacterium lactis strain, named BL-99 in the present invention. The strain
has been deposited in the China General Microbiological Culture Collection Center CGMCC (Address: No. 3, Yard 1,
Beichen West Road, Chaoyang District, Beijing, China, Institute of Microbiology, Chinese Academy of Sciences) on
April 26, 2018, under the taxonomic designation Bifidobacterium lactis; deposit number: CGMCC 15650. The present
invention provides Bifidobacterium lactis which is resistant to gastric acid and intestinal fluid, showing a survival rate of
more than 62% after 30-minute treatment and 61% after 2-hour treatment in gastric acid at pH 2.5, and more than 70%
after 2-hour treatment in small intestinal fluid at pH 6.8.
[0006] It was discovered in the studies of the present invention that Bifidobacterium lactis BL-99 (i.e., Bifidobacterium
lactis with deposit number CGMCC 15650) alone was efficacious at inhibiting intestinal inflammation, reducing inflam-
matory factors IL-6 and/or TNF-α, promoting the anti-inflammatory factor IL-10, and reducing tissue damage in colitis.
[0007] Therefore, the present invention provides use of Bifidobacterium lactis in the manufacture of a composition for
suppressing intestinal inflammation, wherein the Bifidobacterium lactis has the deposit number CGMCC 15650.
[0008] In other words, the present invention provides Bifidobacterium lactis for use in suppressing intestinal inflam-
mation, wherein the Bifidobacterium lactis has the deposit number CGMCC 15650. The Bifidobacterium lactis may be
present in a form of a composition comprising it.
[0009] From another point of view, the present invention also provides a method for suppressing intestinal inflammation,
comprising administering to a subject an effective amount of Bifidobacterium lactis, wherein the Bifidobacterium lactis
has the deposit number CGMCC 15650. The Bifidobacterium lactis may be administered to the subject in a form of a
composition comprising it.
[0010] According to a specific embodiment of the present invention, the Bifidobacterium lactis is used in a form of solid
or liquid bacterial preparation to manufacture the composition.
[0011] According to a specific embodiment of the present invention, the Bifidobacterium lactis is used in a form of
viable and/or dead bacteria to manufacture the composition.
[0012] According to a specific embodiment of the present invention, the composition may comprise a food composition,
a feed composition or a pharmaceutical composition.
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[0013] According to a specific embodiment of the present invention, the composition may be administered to animals
or humans. The composition may also comprise conventional ingredients in the art. For example, for a pharmaceutical
composition, a suitable amount of auxiliary may be included, and the auxiliary may be an excipient, a diluent, a filler, an
absorption enhancer, and the like. For a food composition, lactobifidobacteria according to the present invention can be
produced according to food products containing lactobifidobacteria in the prior art, and the composition can be in different
forms depending on the needs of the subject. Examples include powder, ingots, granulation, microcapsules, liquid
formulations, and the like.
[0014] According to a specific embodiment of the present invention, the composition is for use in reducing inflammatory
factors IL-6 and/or TNF-α. For specific applications, the Bifidobacterium lactis is used in an amount of 3.883106

CFU~3.8831013 CFU/day, or 0.01 mg~100 mg/day by weight of the bacterium. Preferably, the Bifidobacterium lactis is
used in an amount of 3.883108 CFU~3.8831012 CFU/day, or 0.1 mg~10 mg /day by weight of the bacterium.
[0015] According to a specific embodiment of the present invention, the composition is for use in promoting anti-
inflammatory factor IL-10. For specific applications, the Bifidobacterium lactis is used in an amount of 3.883106 CFU-
3.8831013 CFU/day, or 0.01 mg∼100 mg/day by weight of the bacterium. Preferably, the Bifidobacterium lactis is used
in an amount of 3.883108 CFU~3.8831012 CFU/day, or 0.1 mg~10 mg /day by weight of the bacterium.
[0016] According to a specific embodiment of the present invention, the composition is for use in reducing tissue
damage in colitis. For specific applications, the Bifidobacterium lactis is used in an amount of 3.883106 CFU~3.8831013

CFU/day, or 0.01 mg~100 mg/day by weight of the bacterium. Preferably, the Bifidobacterium lactis is used in an amount
of 3.883108 CFU~3.8831012 CFU/day, or 0.1 mg~10 mg /day by weight of the bacterium.
[0017] In a specific embodiment of the present invention, in addition to Bifidobacterium lactis BL-99, the composition
may also comprise a biocompatible excipient to prepare a dosage form such as a solution, suspension, emulsion, powder,
lozenge, pill, syrup, oral lozenge, tablet, chewing gum, or capsule, for general applications or pharmaceutical use.
[0018] In a specific embodiment of the present invention, the composition is a food composition, and the food may be
a fermented dairy product (e.g. fermented milk, flavored fermented milk, a fermented milk beverage, and the like), cheese,
a dairy-containing beverage, a solid beverage, dairy powder, or the like.
[0019] In another specific embodiment of the present invention, the composition is a feed composition. The other
components in the feed composition can be selected with reference to conventional techniques in the field of probiotic feed.
[0020] In another specific embodiment of the present invention, the composition is a pharmaceutical composition. The
other components in the pharmaceutical composition can be selected with reference to conventional techniques in the
field of probiotic drugs.
[0021] In summary, the present invention provides a new use of Bifidobacterium lactis BL-99, which is highly efficacious
at suppressing intestinal inflammation, reducing inflammatory factors IL-6 and/or TNF-α, promoting the anti-inflammatory
factor IL-10, and reducing tissue damage in colitis, and can be used in the manufacture of food, drugs, and feed efficacious
at suppressing intestinal inflammation, useful in a wide range of applications

Brief Description of the Drawings

[0022]

Fig. 1 shows the effect of Bifidobacterium lactis BL-99 on colonic IL-6 in mice.
Fig. 2 shows the effect of Bifidobacterium lactis BL-99 on colonic IL-10 in mice.
Fig. 3 shows the effect of Bifidobacterium lactis BL-99 on colonic TNF-α in mice.
Fig. 4 shows the results of pathological sections for the effect of Bifidobacterium lactis BL-99 on mice.
Fig. 5 shows the histology injury scores of mice under Bifidobacterium lactis BL-99.

Microbe deposit for patent procedure:

[0023] Bifidobacterium lactis BL-99 of the present invention.

Date of deposit: 26/04/2018;
Depository Authority: China General Microbiological Culture Collection Center (CGMCC);
Address: No. 3, Yard 1, Beichen West Road, Chaoyang District, Beijing, China, Institute of Microbiology, Chinese
Academy of Sciences;
Deposit number: CGMCC 15650;
Taxonomic designation: Bifidobacterium lactis.
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Detailed Description of the Invention

[0024] In order to provide a better understanding of the technical features, purpose and beneficial effects of the present
invention, the following detailed description of the technical solutions of the present invention is provided in conjunction
with specific examples, and it should be understood that these examples are used only to illustrate the invention and
not to limit the scope of the invention.
[0025] In the examples, each original reagent and material are commercially available, and the experimental methods
without specific conditions indicated are conventional methods under conventional conditions known in the art, or con-
ducted under the conditions recommended by the manufacturer of instrument.

Example 1: Bifidobacterium lactis BL-99 and its performance

[0026] Bifidobacterium lactis BL-99 of the present invention, from Shanghai Jiao Tong University Onlly Co., Ltd, was
isolated from the intestine of infants. This strain has been deposited in the China General Microbiological Culture Col-
lection Center CGMCC (Address: No. 3, Yard 1, Beichen West Road, Chaoyang District, Beijing, China, Institute of
Microbiology, Chinese Academy of Sciences) on April 26, 2018 under the taxonomic designation Bifidobacterium lactis;
with deposit number CGMCC 15650.

1. Taxonomic characteristics of Bifidobacterium lactis BL-99

[0027] Physical and chemical test results:

Test items Results Test items Results

Gram staining positive
Acid production from carbohydrates 
(continued)

Cell shape Rod-shaped, 
polymorphic

Ribose +

Formation of spores - Trehalose -
Contact enzyme assay - Xylose +
Oxidase - Maltose +
Growth in air - Lactose +
Anaerobic growth + Raffinose +
Acid production from 
carbohydrates

Sorbitol -

Mannose - Melibiose +
Melezitose - Galactose +
Fructose - Mannitol -
Salicin + L-Arabinose -
Synanthrin - Sodium gluconate -
Cellobiose - Saccharose +
Starch +
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2. Bifidobacterium lactis BL-99’s tolerance towards artificial gastric and intestinal fluids

[0028] Bifidobacterium is a bacterial genus that is normally not resistant to acids. In this example, Bifidobacterium
lactis BL-99’s tolerance towards artificial gastric and intestinal fluids was tested, with Bifidobacterium lactis BB-12® used
as a reference, which is currently well known in the art as a strain having excellent acid resistance and capable of
surviving the gastrointestinal tract.
[0029] Testing method: the Bifidobacterium lactis BL-99 strain was incubated in an MRS liquid medium at 37° C for
16 hours and then centrifuged at 4°C and 2500 rpm for 10 minutes to collect the bacterium.
[0030] The strains to be tested were cultured in an artificial gastric fluid and an artificial small intestine fluid, and the
viable bacteria were counted and analyzed after treatment at 37°C for 0, 30 minutes and 2 hours, and the survival rate
was used to evaluate the acid resistance and intestinal fluid resistance of the strains. Survival rate = (number of viable
bacteria after treatment/number of viable bacteria at time 0) 3 100%.
[0031] The results of the survival assay of the strains in the artificial gastric acid (pH 2.5) are shown in Table 1. The
survival rate of BB-12 was 7.04% after 30-minute treatment in the artificial gastric acid (pH 2.5), and only 1.64% after
2-hour treatment, while the survival rate of Bifidobacterium lactis BL-99 according to the present invention was 62.60%
after 30-minute treatment in the artificial gastric acid (pH 2.5), and 61.83% after 2-hour treatment, indicating that Bifido-
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bacterium lactis BL-99 according to the present invention has excellent resistance to gastric acid and can pass stomach
smoothly and reach intestine to exert probiotic effects.

[0032] The results of the survival assay of the strains in an artificial small intestine fluid (pH 6.8) are shown in Table
2. The data showed that the survival rate of BB-12 was only 28.95% after 2-hour treatment in the artificial small intestine
fluid (pH 6.8), while the survival rate of Bifidobacterium lactis BL-99 according to the present invention was 70.23% after
2-hour treatment in the artificial small intestine fluid (pH 6.8), indicating that Bifidobacterium lactis BL-99 according to
the present invention has excellent resistance to intestinal fluids and can survive and colonize the intestinal tract.

3. Toxicity test and safety test of Bifidobacterium lactis BL-99

[0033] Bifidobacterium lactis BL-99 according to the present invention was inoculated in a BBL liquid medium and
incubated anaerobically at 3661°C for 4862 hours, and the viable cell count of Bifidobacterium lactis BL-99 in the culture
was 3.73108 cfu/mL. The culture liquid as it was and a 5-fold concentrate of the culture liquid were given to the test
mice by gavage at 20.0 mL/kg BW via mouth for 3 consecutive days, and the mice were observed for 7 days. The
experiment was set up with the culture liquid as it was and a 5-fold concentrate thereof for comparison. The test results
showed that the effects of the BBL culture liquid of Bifidobacterium lactis BL-99 and the 5-fold concentrate group on the
body weight gain of the mice were not statistically significant (p > 0.05) as compared to their respective control groups,
and no toxic responses or deaths were observed in the test mice.
[0034] The antibiotic susceptibility of Bifidobacterium lactis BL-99 was assessed using the method SN/T 1944-2007
"Determination of bacterial resistance in animals and preparations thereof". The evaluation results showed that Bifido-
bacterium lactis BL-99 was sensitive to Ampicillin, Penicillin G, Erythromycin, Chloramphenicol, Clindamycin, Vanco-
mycin, and Tetracycline. This meets the requirements of the European Food Safety Authority (EFSA) for the drug
resistance of bacteria in food. Bifidobacterium lactis BL-99 does not contain exogenous antibiotic resistance genes and
is safe for consumption.

Example 2: Experiment on the efficacy of Bifidobacterium lactis BL-99 at suppressing intestinal inflammation

1. Experimental materials

[0035] Healthy BABL/c male mice, purchased from Beijing Huafukang Biotechnology Co. Ltd., were bred in the animal
house of CDC maintained at room temperature (2562°C) and relative humidity of (5562)%, under 12h/12h alternating
day/night light, and allowed free access to food and water.

2. Experimental methods

2.1 Animal grouping and handling

[0036] 112 healthy BABL/c male mice, aged 6-8 weeks and weighing 20-22 g, were randomly divided based on body
weight into 8 groups, with 14 mice per group. Each group was bred in two cages with 7 animals per cage, numbered
with picric acid, and adapted for 5 days with normal feed. The details of the groups and sample volumes are shown in

Table 1 Survival rates of strains in artificial gastric acid (pH 2.5)

Strains Log CFU/ml (Survival rate, %)

0 min 30 minutes 2 hours

BB-12 8.78 (100) 7.63 (7.04) 7 (1.64)

BL-99 9.42 (100) 9.21 (62.60) 9.21 (61.83)

Table 2 Survival rates of strains in artificial small intestine fluid (pH 6.8)

Strains Log CFU/ml (Survival rate, %)

0 min 2 hours

BB-12 8.78 (100) 8.24 (28.95)

BL-99 9.42 (100) 9.26 (70.23)
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Table 3. The mice were subjected to intervention by gavage with a volume of 0.4 ml/20 g. The intervention period was
14 days.

[0037] The dead bacteria samples were samples of inactivated BL-99, i.e. BL-99 samples prepared according to
requirements were inactivated by heating at 100°C for 20 minutes, metered to a volume in PBS, and refrigerated.
[0038] Among the eight groups of mice, except for the control group, 7 groups required DSS induction for establishment
of an experimental colitis model. On day 8 of the experiment, a 5.0% aqueous solution of DSS was prepared to replace
drinking water and the mice consumed it freely for 7 days, while the normal group consumed distilled water. The mice
were observed every day for changes in physical signs.

2.2 Colon length and weight measurement

[0039] After the intervention, the mice were anesthetized by intraperitoneal injection of sodium pentobarbital, blood
was taken from the abdominal aorta, and serum was separated by centrifugation. The colon of each mouse was isolated,
rinsed several times with PBS, and measured for length, and 2/3 of the colon was cut and stored in a centrifuge tube at
-80°C. The other 1/3 was stored in a 10% formalin solution for fixation.

2.3 Observation and scoring of histopathology of the colon

[0040] After the colon was fixed in the formalin solution, it was sequentially dehydrated, waxed, embedded, sectioned,
bathed and baked, dewaxed and rehydrated, HE stained, and finally microscopically observed for histomorphology.
[0041] Histological scoring was performed using the Fedorak histological scoring criteria. The histology injury scoring
criteria are shown in Table 4.

2.4 Measurement of cytokines in serum

[0042] The levels of cytokines IL-6, IL-10, and TNF-α in the colons of mice were measured according to the ELISA
kit instructions.

Table 3 Experimental grouping

Grouping Test drug Number of animals Gavage volume for mice (cfu/20g)

Control group PBS 14 -

Model group PBS 14 -

Low dose group BL-99 14 13107

Medium dose group BL-99 14 13108

High dose group BL-99 14 13109

Dead bacteria low dose group
Inactivated BL-
99 14 13107

Dead bacteria medium dose 
group

Inactivated BL-
99 14 13108

Dead bacteria high dose group
Inactivated BL-
99 14 13109

Table 4 Histology injury scoring criteria

Score Inflammation Lesion depth Recess damage Extent of lesion

0 none none none /

1 Mild Submucosa Basal 1/3 recess, damaged 1%-25%

2 Medium Muscular layer Basal 2/3 recess, damaged 26%-50%

3 / Serosa layer Intact surface epithelium only 51%-75%

4 / / All recess and epithelium damaged 76%-100%
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2.5 Statistical analysis methods

[0043] Experimental data were expressed as Mean6S.E.M. Data were processed using PRISM version 5.0 (GraphPad,
San Diego, CA, USA). Differences between groups were evaluated using one-way ANOVA following Tukery’s multiple
comparison test. P < 0.05 indicates a statistically significant difference.

3. Experimental results and analysis

3.1 Changes in body weight of mice

[0044] The body weights of mice at 0, 7, and 14 days were measured and the results are shown in Table 5.

[0045] On day 0, there was no significant difference (p < 0.05) in body weight between the mice groups, indicating
that the mice were in the same condition at the beginning of the experiment, and the experimental deviation caused by
a difference in body weight of the mice can be excluded. After 7 days of sample administration, the body weight of mice
increased in all groups, with no significant difference (p < 0.05) in body weight between the mice groups, indicating that
the short-time sample intervention had no effect on the body weight gain of mice. After 7 days under 5% DSS instead
of drinking water, the body weight of all mice in the model group decreased significantly (p < 0.05), while there was no
significant change in the body weight of the control group (p > 0.05). Meanwhile, the mouse status observation results
indicated successful modeling in the model group. After modeling, the body weight of mice in both the model group and
the intervention groups significantly decreased, indicating that despite the sample intervention, the body weight of mice
still decreased due to the intestinal damage caused by DSS. After modeling, the body weight of mice in each intervention
group was significantly lower than that in the control group (p < 0.05), but showed no significant difference from that in
the model group (p > 0.05), indicating that the samples had a limited intervention effect on the body weight of mice
molded by DSS.

3.2 Characterization of DSS-induced colonic inflammation in mice

[0046] From day 0 to day 7, mice in each group showed smooth fur, an active spirit, a quick response, normal feeding
activity, and spherical or striped stools without diarrhea or bloody stools. After 7 days of modeling, mice in both the model
group and the intervention groups were induced with 5.0% DSS to build an experimental colitis model. The changes in
the physical signs of the mice in each experimental group during the modeling period were observed separately, and
the relevant results are shown in Table 6.

Table 5 Changes in body weight of mice

Grouping Day 0 Day 7 Day 14

Control group 20.9260.56 22.2560.88 22.6861.02

Model group 21.3660.99 23.1861.21 19.1962.28∗

Low dose group 21.3960.98 22.8861.55 19.8962.42∗

Medium dose group 21.2260.64 23.0661.38 19.3761.71∗

High dose group 21.0160.79 22.1760.93 19.1361.78∗

Dead bacteria low dose group 20.7660.96 22.6661.34 20.4362.59∗

Dead bacteria medium dose group 21.3961.10 22.1561.61 19.1262.70∗

Dead bacteria high dose group 21.0461.39 23.1661.85 19.5162.35∗

Note: ∗The difference is significant as compared with the control group.

Table 6 Observation of physical signs of mice

Grouping
Number of 

mice
Time of diarrhea (n 
days after modeling)

Time of bloody stools 
(n days after 

modeling)

Number of mice 
with bloody stools

Number of 
deaths

Control group 14 - - 0 0
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[0047] The observation of intestinal inflammation symptoms in mice showed that the intervention effect of each sample
on DSS-modeled mice was manifested in two aspects: (1) the number of mice with bloody stools decreased at the end
of the experiment; (2) the time of appearance of bloody stools in mice was delayed by 1~2 days compared with the
model group. Because this modeling was done with 5% DSS instead of drinking water, and probably because the mice
had different uptake and tolerance of DSS, the number of death did not change with the dose.

3.3 Spleen weight of mice in the groups

[0048] The spleen weights of mice in each group are shown in Table 7. As compared with the control group, the splenic
indices of mice in the model group were all significantly higher than those in the control group (p < 0.05), indicating that
5% DSS can stimulate proliferation of lymphocytes and macrophages in the spleen of mice and stimulate the body to
exert cellular and humoral immunological functions. The BL-99-medium-dose group and the dead bacteria low-dose
group showed a decreasing tendency in splenic index, suggesting that the BL99-medium-dose group and the inactivated
bacteria low-dose group may have a function of reducing inflammatory responses of the organism.

(continued)

Grouping Number of 
mice

Time of diarrhea (n 
days after modeling)

Time of bloody stools 
(n days after 

modeling)

Number of mice 
with bloody stools

Number of 
deaths

Model group 14 3 3 14 0

Low dose group 14 3 5 6 0

Medium dose 
group 14 3 5 7 2

High dose group 14 3 5 7 0

Dead bacteria low 
dose group

14 3 4 8 0

Dead bacteria 
medium dose 

group
14 3 3 9 0

Dead bacteria high 
dose group 14 3 3 8 0

Table 7 The spleen weight and splenic index of mice

Grouping Spleen weight (g) Spleen index

Control group 0.08160.011 0.3660.05

Model group 0.08560.021 0.4460.09∗

Low dose group 0.08260.015 0.4160.06

Medium dose group 0.07560.012 0.3960.06

High dose group 0.08660.015 0.4660.12∗

Dead bacteria low dose group 0.08060.015 0.3960.08

Dead bacteria medium dose group 0.08560.019 0.4460.09∗

Dead bacteria high dose group 0.08660.011 0.4560.06∗

Note: ∗The difference is significant as compared with the control group.
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3.4 Test indicators

3.4.1 Measurement of mouse colon length

[0049] The results of mouse colon length are shown in Table 8. After modelling, the colon length of mice in the model
group was significantly lower than that of the control group (p < 0.05). After the sample intervention, there was no
significant difference in colon length between each mice group and the model group (p > 0.05), indicating that the main
effect on the colon length of mice in this experiment was from the 5% DSS, and the short-term sample intervention
showed no significant effect on the colon length of mice.

3.4.2 Colonic IL-6 assay results

[0050] The results of changes in colonic IL-6 are shown in Fig. 1. As compared with the control group, colonic IL-6
was significantly higher in the model group mice (p < 0.05), indicating that DSS intervention in mice can cause an increase
in intestinal inflammatory responses in mice, as evidenced by an increase in the inflammatory factor IL-6. As compared
with the model group, the colonic IL-6 of mice in the BL-99-medium-dose group and the dead bacteria low-dose group
was significantly lower than that in the model group (p < 0.05); indicating that the probiotic intervention at medium and
high doses of BL-99 and a low dose of dead bacteria reduced intestinal inflammatory responses of mice.

3.4.3 Colonic IL-10 assay results

[0051] The results of changes in colonic IL-10 are shown in Fig. 2. As compared with the control group, colonic IL-10
in the model group increased but the difference was not significant (p > 0.05), indicating that the modelling has a tendency
of causing increased secretion of the intestinal anti-inflammatory factor IL-10. As compared with the model group, colonic
IL-10 in mice significantly increased in both the medium- and high-dose groups (p < 0.05), indicating that the probiotic
intervention at medium and high doses of BL-99 had an effect of promoting production of the anti-inflammatory factor
IL-10 by intestinal anti-inflammatory cells.

3.4.4 Colonic TNF-α assay results

[0052] The results of changes in colonic TNF-α are shown in Fig. 3. As compared with the model group, the low-,
medium-, and high-dose groups of BL-99 and the dead bacteria high-dose group showed a decreasing trend for colonic
TNF-α, with a significant decrease in mouse colonic TNF-α in the dead bacteria low-dose group (p<0.05), indicating
that low and medium doses of dead probiotics can reduce intestinal inflammatory responses and reduce secretion of
the colonic inflammatory factor TNF-α.

3.4.5 Pathology results

3.4.5.1 Pathological sections

[0053] The results of pathological sections are shown in Fig. 4. Histological observation of mice in the control group

Table 8 Results of colon length measurement in mice

Grouping Colon length (cm)

Control group 12.5160.92

Model group 7.7861.53∗

Low dose group 7.8161.10∗

Medium dose group 8.8160.83∗

High dose group 8.1561.47∗

Dead bacteria low dose group 8.4061.09∗

Dead bacteria medium dose group 7.9661.69∗

Dead bacteria high dose group 7.6461.09∗

Note: ∗The difference is significant as compared with the control group.
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showed intact colonic epithelial cells and clear recess structures and goblet cells. Histological observation of colitis mice
in the model group induced by DSS showed that intact colonic epithelial cells could not be seen, and also showed
incomplete recess and damaged goblet cells, with the damaged area being more than 50%, and in some mice the
recesses disappeared completely and the goblet cells were destroyed completely. Inflammatory cell infiltration, such as
neutrophils and lymphocytes, can also be observed in the mice.
[0054] Mice modeled by DSS after BL-99 intervention showed inflammatory cell infiltration, disappearance of a few
recesses, and destruction of goblet cells, with a more severe inflammatory response in the medium-dose group, with
lesions ranging from 50 to 75%, and more limited lesions in the low and high-dose groups, mostly in 0 to 25%. Mice
modeled by DSS after dead bacteria intervention showed inflammatory cell infiltration, disappearance of recesses in a
large area, and destruction of goblet cells, with more severe lesions, mostly in the 50% range.

3.4.5.2 Analysis of histology injury scores in mice

[0055] The histology injury scores are shown in Fig. 5. As compared with the model group, the histological injury scores
of all groups showed a decreasing trend, among which the histology injury scores of the BL-99 low- and high-dose
groups and the dead bacteria low-, medium-, and high-dose groups were significantly lower than that of the model group
(p < 0.05), indicating that the probiotics in the above groups had an effect of reducing the symptoms of colonic inflammation
in mice.
[0056] DSS-induced colitis is the most common method for establishing experimental animal colitis models, which are
usually formed by allowing mice to drink freely for about 7 days. In this test, 5% DSS was used as the modeling
concentration, and the model group had no death, and the mice started to have bloody stools on the third day, with the
blood in stools and the number of mice having bloody stools increasing with time, indicating that the model was established
with good stability.
[0057] The mice in each BL-99 dose group showed bloody stools later than the model group, had the number of mice
having bloody stools less than that of the model group, and showed milder symptoms, which directly indicates the anti-
inflammatory effect of the probiotic. In contrast, the mice in the dead bacteria intervention groups had the same time of
showing bloody stools as the model group, and the bloody stools appeared more frequently because the inactivated
probiotic bacteria have a reduced regulatory effect on the intestine, which led to a higher incidence of intestinal inflam-
mation.
[0058] IL-6 is a multifunctional crucial cytokine that regulates expression of other cytokines. In the course of DSS-
induced experimental colitis, the level of expression of IL-6, a pro-inflammatory factor, was closely related to the degree
of inflammation in colitis, and mice lacking IL-10 exhibited severe intestinal inflammation, and IL-10 showed good ther-
apeutic effects in animal models of colitis. TNF-α is a cytokine involved in systemic inflammation.
[0059] In this study, colonic IL-6 was significantly elevated in the mice in the model group, while colonic IL-6 in the
mice in the BL-99 medium- and high-dose groups and the dead bacteria low-dose group was lower than that in the
model group, and the level of colonic anti-inflammatory factor IL-10 was increased in the mice in the BL-99 medium-
and high-dose groups, indicating that the medium- and high-doses of BL-99 promoted IL-10 in colitis and enhanced anti-
inflammatory effects, suggesting that both BL-99 and inactivated probiotics can reduce intestinal inflammatory responses
in mice and alleviate the symptoms of DSS-induced experimental colitis.
[0060] The mice after the BL-99 intervention and the inactivated bacteria intervention showed significant differences
in colonic tissue injury score from the model group, as evidenced by the lower degree of inflammatory cell infiltration,
lesion depth mainly in the submucosa, less destruction of the basal recesses, and smaller lesion extent in the sections,
which visually showed that BL-99 viable and dead cells can reduce the degree of colonic inflammation in the DSS-
modeled mice.
[0061] The above results confirmed that Bifidobacterium lactis BL99 significantly inhibits inflammatory factors IL-6 and
TNF-α, elevates the level of anti-inflammatory factor IL-10, recovers the loss of colonic tissue, and is useful in food
products such as fermented milk, cheese, milk-containing beverages, milk powder or any other kind of food containing
the strain or derivatives thereof.
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Claims

1. Use of Bifidobacterium lactis in the manufacture of a composition for suppressing intestinal inflammation, wherein
the Bifidobacterium lactis has the deposit number CGMCC 15650.

2. The use according to claim 1, wherein the Bifidobacterium lactis is used in a form of solid or liquid bacterial preparation
of viable and/or dead bacteria to manufacture the composition.

3. The use according to claim 1, wherein the composition comprises a food composition, a feed composition, or a
pharmaceutical composition.

4. The use according to claim 1, wherein the composition is for use in reducing inflammatory factors IL-6 and/or TNF-α.

5. The use according to claim 4, wherein the Bifidobacterium lactis is used in an amount of 3.883106 CFU to 3.8831013

CFU/day or 0.01 mg to 100 mg/day.

6. The use according to claim 1, wherein the composition is for use in promoting anti-inflammatory factor IL-10.

7. The use according to claim 6, wherein the Bifidobacterium lactis is used in an amount of 3.883106 CFU to 3.8831013

CFU/day or 0.01 mg to 100 mg/day.

8. The use according to claim 1, wherein the composition is for use in reducing tissue damage in colitis.

9. The use according to claim 8, wherein the Bifidobacterium lactis is used in an amount of 3.883106 CFU to 3.8831013

CFU/day or 0.01 mg to 100 mg/day.

10. The use according to any one of claims 4-9, wherein the composition is a food composition, preferably, the food is
a fermented dairy product, cheese, a dairy-containing beverage, a solid beverage, or dairy powder.
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